Triphasic effects of short chain n-alcohols on synaptic membrane transport of choline and of gamma-aminobutyric acid.
n-Alcohols, when added in increasing concentrations, had an unusual triphasic effect on the uptake of choline and of gamma-aminobutyric acid by isolated synaptosomes. There was slight inhibition of these uptakes at low n-alcohol concentrations, followed by a sharp peak of uptake enhancement, and then greater inhibition. The n-alcohol concentrations required for these effects were proportional to published n-alcohol membrane/buffer partition coefficients, with the peaks of uptake enhancement occurring at 60 mM n-propanol, 20 mM n-butanol and 7.5 mM n-pentanol. Synaptosomal membrane potential, as estimated from synaptosomal accumulation of the permeant cation [3H]tetraphenylphosphonium, was not affected by n-alcohols in the concentrations used in this study, suggesting that neither the inhibitory or enhancing effects of these n-alcohols were attributable to changes in trans-synaptosomal membrane ion gradients. The inhibiting and enhancing effects of n-alcohols could be reproduced in determinations of gamma-aminobutyric acid uptake by isolated synaptic plasma membranes, suggesting that the observed effects are due to a direct action of the n-alcohols on the synaptosomal plasma membrane. These effects may be attributable to a change in membrane binding of these alcohols from the membrane core to the membrane surface as alcohol concentration is increased.